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medical comorbidity grading system. P  0.05 was significant.
Results: During the study period, a total of 401 cases were identi-
fied, 43% (n 173, SVS score 7.7 0.25) EVAR and 57% (n 228, SVS
score 6.7  0.32) OPEN. With the exception of ESRD (5.2%, n  9
EVAR, 0% n  0 OPEN, P  0.01), the patient co-morbid profiles were
not statistically different. Postoperative stay was less for EVAR (2.1 0.2
days EVAR, 7.6  0.4 days OPEN, P  0.0001). For high risk patients
(EVAR n  88, OPEN n  96), there was a trend towards higher 30-day
mortality (1.1% EVAR vs 4.2% OPEN, P  0.20) and a significantly
higher complication rate (4.5% EVAR vs 15.6% OPEN, P  0.013). The
total hospital cost was significantly higher in the EVAR group ($35,903
 1156 EVAR vs $21,998  1487 OPEN, P  0.01). For the low risk
cohort, there was no difference in morbidity and mortality despite higher
total cost with EVAR ($33,758  1120 EVAR vs $20,041  1480
OPEN, P  0.001).
Conclusions: High risk OPEN AAA patients have a higher postoper-
ative complication rate and show a trend in increased 30-day mortality
compared to high risk EVAR patients. Low risk AAA repair patients exhibit
a negligible difference between EVAR and OPEN regarding postoperative
complications andmortality, which does not justify the significant healthcare
cost difference between treatment groups. Based on these data, the policy of
EVAR in low risk patients cannot be supported by clinical outcomes or
financial measures.
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Objective: The standard evaluation of success in EVAR has been the
use of aortography intraoperatively and CTA postoperatively. Both imaging
modalities are limited by the use of contrast, subjective interpretation of
imaging, and confounding artifacts that may be seen on the images. We
present long-term follow-up in a series of patients who have had wireless
pressure sensors placed at the time of EVAR.
Methods: Records of all patients who had EVAR with EndoSure
sensor implantation (CardioMEMS, Atlanta, GA) were reviewed. A total of
78 patients who had sensors placed between 11/2004 and 7/2008 were
included. All sensors implanted were interrogated before and after aneurysm
exclusion. Postoperative sensor interrogation was performed at discharge
and at each follow-up visit. This was represented as a ratio, or Endotension
Index (ETI), of the sac pulse pressure measured by sensor and the systemic
pulse pressure. Postoperative CTA was done at 1 month and every 6-12
months.
Results: Of the 78 patients, 66 had follow-up with both CT scans
and pressure sensor interrogation in the postoperative period. Of the 66
patients, 4.5% (n3) had thoracoabdominal aneurysms, 10.6% (n7)
had descending thoracic aortic aneurysms, 6.1% (n4) had isolated iliac
aneurysms, and 78.8% (n52) had infrarenal abdominal aortic aneu-
rysms. Mean age was 70.7 years and 89% were male. Mean follow-up was
10 months, with the longest follow-up being 46.8 months. Mean preop-
erative aneurysm sac diameter was 56 mm. Mean decrease in diameter
was 4.89 mm. The mean reduction in the ETI was 58.4%. 10 patients
(15%) had Type II endoleaks identified on a 1-month scan. The mean
increase in ETI for these patients was 53% (n8; 16% to 182%). After
6 months, the mean decrease in ETI was 6.8% (n5; 87.5% to 210%).
None have required re-intervention. 2 other patients developed Type III
leaks. There was a correlative increase (54% and 157%) in the ETI for
both patients. Both promptly underwent successful re-intervention with
a reduction in ETI.
Conclusions: Implantation of wireless pressure sensors and long-term
surveillance of aneurysm exclusion after endovascular repair is feasible.
Increases in ETI were confirmed with CT scans showing endoleaks. Use of
wireless pressure sensors as an adjunctive procedure in EVAR is valuable and
recommended for postoperative surveillance.
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Background: To date contrast enhanced computed tomography (CT)
has formed the basis for follow-up to determine sac size and presence of
endoleaks following endovascular aneurysm repair (EVAR). We have previ-
ously documented the accuracy of duplex ultrasound (DUS) in detecting
endoleaks. The aim of this study was to compare post-operative sac size
using CT and DUS.
Methods: Patients treated with EVAR are followed prospectively
and data collected includes aortic diameter on CT and DUS at each
follow-up visit. Patients who had a CT and a DUS within four weeks of
each other were included. Each CT scan was reviewed and sac size
recorded using four measurements; maximum diameter (CT-Max), di-
ameter perpendicular to the maximum (CT-Pmax), antero-posterior
diameter (CT-AP), and diameter perpendicular to the long axis of the
aorta using multiplanar reconstructions (CT-MPR). These measure-
ments were then compared to antero-posterior diameter recorded on
DUS (DUS-AP).
Results: A total of 110 patients were included and 185 scans were
compared. 77% of CTs and DUSs were performed on the same day. The
data were analysed using Wilcoxon signed-rank test. The median diam-
eters (mm) recorded were: CT-Max 57.9, CT-Pmax 52.3, CT-AP 54,
CT-MPR 57.5 and DUS-AP 51.5. The mean difference (mm) between
DUS-AP and CT measurements were 7.1 (CT Max), 0.51 (CT Pmax),
3.88 (CT-AP) and 6.22 (CT-MPR). All P values 0.05. While the
differences between differing CT readings are: CT-MPR and CT-Max is
0.73mm, CT-MPR and CT Pmax is 5.77mm, CT-MPR and CT-AP is
3.34mm. All P values 0.001. The results of CT-AP and DUS-AP show
good correlation (r0.95).
Conclusion: CT-MPR is considered the most accurate measurement
of the maximum aortic diameter both pre- and post-operatively. Our results
suggest that CT Max most accurately reflected this measurement and
DUS-APmeasurements were significantly less. In future DUS should record
max sac size, regardless of the planar view, as well as maximum antero-
posterior measurements as this may more accurately reflect CT measure-
ments.
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Objectives:The purpose of this study was to determine which proximal
seal zone characteristics were predictive of early and late type Ia endoleak
development after endovascular aneurysm repair (EVAR) for infrarenal
abdominal aortic aneurysmal (AAA) disease.
Methods: We evaluated 146 patients who underwent EVAR be-
tween January 2006 and March 2007. Of the cohort, 100 (68.5%)
patients had high-resolution CT images that allowed detailed measure-
ment of proximal neck parameters, including diameter, length, calcifica-
tion, thrombus, suprarenal and infrarenal angles, and reverse cone mor-
phology. Post-processing of digital data sets (Aquarius Workstation,
TeraRecon Inc, San Mateo, CA) was performed to obtain centerline-of-
flow measurements. Relevant medical records and follow-up CT scans
were reviewed.
Results: Mean patient age was 72.7 years with 78% being male.
Fifty-two percent of patients did not satisfy the indications for use (IFU)
for the Zenith EVAR device (Cook Medical Inc, Bloomington, IN), and
67% of patients did not satisfy the IFU for the Aneurx device (Medtronic
Inc, Minneapolis, MN). Neck morphology data are shown in the table.
Nine patients had intraoperative type Ia endoleaks. A 100% assisted
primary technical success rate was achieved with adjunctive maneuvers.
There was a significant association between type Ia endoleak develop-
ment and magnitude of the infrarenal angle (p0.01); however, other
parameters were not significant. No type Ia endoleaks were detected
during follow up (mean 587 days), and no aneurysm related deaths
occurred.
Conclusions: Our data indicate that infrarenal angle is related to
intraoperative type Ia endoleak occurrence. Moreover, all type Ia endoleaks
in this cohort were successfully eliminated intraoperatively, and durability
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effective and durable aneurysm exclusion is the rule, not the exception, even
in the presence of challenging neck anatomy.
Neck and aneurysm characteristics
Mean Range Incidence
Neck diameter 23.1 mm 16.2 - 41.3 mm N/A
Neck length 15.7 mm 1.5 - 21 mm N/A
Neck Calcification N/A N/A 48%
Neck Thrombus N/A N/A 26%
Suprarenal angle 18.5° 3 - 41° N/A
Infrarenal angle 32.5° 6 - 85° N/A
Reverse cone N/A N/A 33%
Max AAA diameter 53 mm 23 - 100 mm N/A
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Jeffrey P Carpenter, for the Endologix Investigators. Robert Wood Johnson
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Objective: We assessed the results of abdominal aortic aneurysm
(AAA) repair with the Powerlink suprarenal bifurcated endovascular stent
graft compared with open repair.
Methods: Beginning in October 2001, a prospective, controlled mul-
ticenter trial of the Powerlink suprarenal system for endovascular aneurysm
repair was conducted at 17 sites in a pivotal US Food and Drug Adminis-
tration trial. Supported by a Bayesian predictive probability analysis, test
patient enrollment was discontinued early in November 2007 (N153).
Open AAA control patients were enrolled in the Powerlink infrarenal trial.
Stent grafts were oversized by 10% to 20% relative to computed tomography
scan (CT)-based measurements. All repairs were performed through one
surgically exposed femoral artery and contralateral 9Fr percutaneous access.
Post-operatively, results were assessed with contrast-enhanced CT scans and
abdominal x-rays at 1, 6, and 12 months, and annually to five years.
Results: Technical success was achieved in 98.7% of patients, with two
intraoperative conversions. Clinical utility measures were significantly re-
duced in the Powerlink group compared to the control group (p0.0001)
in terms of blood loss, procedure time, and intensive care unit and hospital
lengths of stay. Within 30 days, fewer Powerlink than control patients died
(1.3% vs. 6.1%, p0.06) or experienced a major adverse event (MAE, 5.2%
vs. 23%, p0.0004). This trend is observed for cumulative events within one
year (mortality: 7.2% vs. 14%, p0.208; MAE: 20% vs. 30%, p0.037). In
the longer term, MAE-free survival was similar between groups (p0.731).
At the one-month CT scan, the core lab reported endoleak in 56 patients, of
which 47 had a Type II endoleak. Through longer-term follow-up (mean 22
months), Type II endoleak predominated, with no Type III or IV endoleak.
Secondary procedures were performed in 23 patients (15%) for treatment of
endoleak (n18), limb obstruction (n3), and other causes (n3). No
ruptures or device material failure has occurred. A progressive reduction in
mean aneurysm sac diameter is observed in follow-up.
Conclusion: The Powerlink suprarenal system appears safe and effec-
tively protects patients from AAA rupture over the intermediate term.
Continued careful follow-up is needed to ensure the durability of these
results.
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A Reappraisal of Extent IV Thoracoabdominal Aortic Aneurysms
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Objective: Extent IV aneurysms have long been viewed as low risk
members of the thoracoabdominal aortic aneurysm (TAAA) family. This
perception is based largely on old data in which extent I and II aneurysms
carried extremely high morbidity (paraplegia / paraparesis) and mortalityrisk relative to extent IV aneurysms. More recently, we have shown that
preoperative renal function as measured by glomerular filtration rate (GFR)
is worse with more extensive abdominal / visceral aortic involvement. Here
we revisit the risk factors and outcomes of open repair of extent IV TAAA.
Methods: Between February 1991 and July 2008, we repaired 231
Crawford extent IV TAAA. Median age of the population was 70 (range
37-86) and 77/231 (33%) patients were female. All repairs were performed
using open technique with graft replacement using distal aortic perfusion
and cerebrospinal fluid drainage.
Results: Median baseline GFR was 59.6 (interquartile range 42-80)
ml/min/1.73m2. When GFR is below the median, 30-day mortality is
30/111 (27%) vs 10/120 (8%), odds ratio 4.1, p 0.0002. Three immedi-
ate neurologic deficits occurred in the population (3/231  1%), and all of
these were in the lowest quartile of GFR (GFR  42).
Conclusions: Mortality following extent IV TAAA repair is strongly
correlated with preoperative GFR. Neurologic deficit rates are very low in
this population (1%) and in our experience occur exclusively in the setting of
very low GFR. Risk stratification based on preoperative GFR is helpful in
evaluating the outcome of different treatment modalities for patients with
extent IV TAAA.
Author Disclosures: A. Azizzadeh, None; C.C. Miller, None; A.L.
Estrera, None; S.M. Coogan, None; K. Charlton-Ouw, None; H.J. Safi,
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Background: Respiratory morbidity is significant following thoraco-
abdominal aortic aneurysm repair, with a substantial number of patients
requiring mechanical ventilation for more than 3 days postoperatively.
Though frequently reversible, difficulty weaning increases complexity of
hospitalization and mortality. We reviewed our experience with 1443 pa-
tients undergoing descending thoracic or thoracoabdominal aortic repair.
Methods: Between February 1991 and July 2008, we performed 1443
descending thoracic or thoracoabdominal aortic repairs. Median patient age
was 68 (interquartile range 58-74) and 539 (37%) were female. Preoperative
and intraoperative factors were evaluated using multiple logistic regression
analysis.
Results: 432/1443 (30%) patients required mechanical ventilation of
greater than 72 hours’ duration. Significant, independent preoperative risk
factors were FEV1 80% of predicted, decreasing glomerular filtration rate
(GFR), emergency presentation, rupture and chronic obstructive pulmonary
disease (COPD). Increasing aortic crossclamp time was the only intraoper-
ative risk factor. Mortality among patients with prolonged ventilation was
135/432 (31%) vs. 102/999 (10%) without. For patients with normal GFR
and FEV1, mortality is 2.4 percent (p0.0004).
Conclusion: Ventilatory failure following thoracoabdominal aortic
surgery occurs predominantly among the high-risk; specifically those with
poor preoperative pulmonary and renal function and with rupture and
emergent presentation. Long crossclamp times are also contributory. Mor-
tality is significant in these patients.
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Objective: Descending thoracic and thoracoabdominal aortic aneu-
rysms are complex, life threatening problems that present significant man-
agement challenges. As the range of treatment options grows, so too does
the obligation of surgeons to understand and consider risk factors and how
these might affect treatment. We reviewed our experience with open de-
scending thoracic and thoracoabdominal aortic repairs to identify risk factors
for neurologic deficit and mortality in contemporary practice.Methods: Between February 1991 and July 2008, we performed 1443
descending thoracic or thoracoabdominal aortic operations. Median patient
